biotimdase-deficient specimen in the autosampler. A sample cup containing phosphate buffer should be inserted between each sample suspected of having deficient or very low activity.
We present a statistical interpretation of plasma (P1)and (or) erythrocyte (Erc) concentrations of magnesium, zinc, calcium, potassium, and total high-density lipoprotein (HDL) cholesterol, as well as of the activity of total creatine kinase (CK) and its CK-MB isoenzyme, in 26 men with pre-infarction syndrome (PIS) and 34 men with acute myocardial infarction (Ml). Discriminantanalysis allowed overall comparison of both groups and determination of the most significant variables: CK and P1-Zn. By non-hierarchical cluster analysis we defined three homogeneous subgroups among Ml men, with CK, CK-MB, and P1-Zn differing significantly between the groups. In PIS men, P1-Zn was correlated with P1-Ca, whereas in Ml men P1-Zn was correlated with P1-Mg. Stepwise regression indicated that P1-Zn was the most significant regressor of CK in PIS men and of CK-MB in Ml men. these statistical interpretations support a special role of P1-Zn in diagnosis and perhaps prognosis. After Ml, interleukin-1 release may possibly mediate observed hypozincemia via formation of a heart Zn-metallothionein.
In previous papers, we studied the concentrations of various trace elements and biological variables at day 1 in two groups of men: one with pre-infarction syndrome (PIS) and the other with acute myocardial infarction (MI) (1, 2) . We now present a statistical study involving cluster analysis and stepwise regression to show possible relationships among the variables investigated and changes according to the severity of ischemic heart diseases. We studied the following plasma (P1) and erythrocyte (Erc) variables: magnesium (P1-Mg, Erc-Mg), zinc (P1-Zn, Erc-Zn), calcium (P1-Ca), potassium (Erc-K), and total and high-density-lipopro- thin (HDL) cholesterol, as well as the activity of total creatine kinase (CK; EC 2.7.3.2) and CK isoenzyme MB (CK-MB).
Subjects and Methods

Subjects.
Samples were obtained from 60 white men (26 patients with pre-infarction syndrome, ages 46 to 82 y; and 34 patients with acute myocardial infarction, ages 32 to 82 y), all residents of the Nantes area in France. The 60 patients were admitted to an intensive-care unit within 10 h of the first clinical signs. These patients received six tablets of isosorbide dinitrate and three injections of calcium heparmate each day. Differential diagnosis between the two groups was made in subsequent days on the basis of biological and electrocardiographic signs. Subjects with prior therapy or who had not fasted for several hours were excluded from the study.
Assay techniques. Blood specimens (5 mL We used discriminant analysis allowing overall comparison of both groups to determine the most significant variables.
Non-hierarchical
cluster analysis was used to define homogeneous subgroups among MI men, after transforming the data into ranks, as was also done for stepwise regression (4).
All these statistical procedures were implemented with Systat software (Systat, Inc., Evanston, IL). Table 1 summarizes the differences in variables for the PIS and MI men; CK and P1-Zn differed significantly between the two groups.
Results
As might be expected, the variables allowing the best discrimination between PIS and MI men (who were presenting cardiac ischemia at two different stages of severity) were CK followed by P1-Zn.
A procedure for assigning individuals to groups was defined by a computer program. A random sample drawn from both groups showed that all the PIS subjects and half the MI subjects were correctly ranked. Evidently the PIS group was very homogeneous and the MI group very heterogeneous. This led us to attempt to define subgroups of homogeneous subjects in the MI group by means of nonhierarchical cluster analysis (K-means procedure) (5). Classification of MI subjects into four subgroups produced one subgroup containing a single, apparently atypical subject: young (44 y), CK very much increased (976 U/L), high CK-MB (58.9 UIL), and P1-Zn very low (4.40 molIL).
Excluding this subject from the study left three homogeneous subgroups of MI men ( Table 2 ). The size of the necrotic area in these men increased from Group A to Group C (6), and the three variables studied-CK, CK-MB, and P1-Zn--differed significantly (P <0.05) among the three groups.
The kines such as interleukin-1 are known to cause a decrease in serum Zn concentration as part of the acute-phase response to stress and (or) inflammation. Interleukin-1 stimulates production of metallothionein, a zinc-binding protein in tissue (10) . After MI, a significant decrease in P1-Zn has been consistently observed, and several hypotheses have been advanced to account for it (2, 11). Our own studies of men and women who died after MI of the left ventricle indicate that only the Zn concentration in the necrotic area was decreased (P <0.01), as compared with that of the left ventricle of reference subjects (12); in the right ventricle and the non-necrotic left ventricle, Zn concentrations were even slightly higher than those of control groups. Accordingly, in view of the decrease in P1-Zn and the negative significant correlation between P1-Zn and CK or CK-MB on the first days alter MI (13), it would seem feasible to propose that circulating Zn is taken up by non-necrosed myocardial tissue, in proportion to the extent of the necrotic area, as part of the reparative process (5, 11) . Release of interleukin-1 might mediate this observed hypozincemia by stimulating production of a heart Zn-metallothionein.
Our findings here show the well-known relationship discussedin our previous works ( 
Ca-regulating
hormones are known to affect Zn metabolism (15) . In MI men, the relationships are modified, and P1-Zn is correlated with P1-Mg.
All these statistical interpretations
indicate both the differences among the relationships of these variables, according to the severity of ischemia, and the special role of P1-Zn in diagnosis and perhaps prognosis. Our current investigations are continuing along these lines.
